R e s e a r c h H i g h l i g h t s
The study demonstrated the adsorption behaviour of anionic sodium dodecyl sulphate (SDS) surfactant on different adsorbents (local sand and kaolinite) with respect to alkaline concentration and salinity. The surfactant adsorption was measured through adsorption kinetics and equilibrium adsorption analysis, where UV-Vis spectrophotometer was employed for measurement of concentration after adsorption. The results indicated a nonlinear increase of the adsorption followed by a plateau for the adsorption kinectics. Adsorption of SDS on the kaolinite aurface was found higher than the local sand surface. Increasing SDS concentration resulted in increase of adsorption on both local sand and kaolinite surfaces until reaching its micelle concentration. The increase in brine concentration has enhanced the ionic strength, which led to higher adsorption capacity. However, alkaline addition has significant impact on surfactant adsorption, which decreased with increasing alkaline concentration due to higher repulsion force.
___________________________________________________________________________

R e s e a r c h O b j e c t i v e s
This study is conducted to analyze the prospect of alkaline and salinity in altering the adsorption capacity of anionic SDS surfactant on the local sand and kaolinite surfaces. The objectives were particularly accomplished through determination of critical micelle concentration (CMC) of surfactant, analyzing the adsorption kinectics and equilibrium adsorption of surfactant on local sand and kaolinite surfaces with respect to sodium chloride concentration (salinity effect). Equibrium adsorption of SDS was also investigated at different sodium chloride (alkaline) concentration. The outcomes could provide the potential of alkaline in minimizing the surfactant adsorption on both local sand and kaolinite, but the presence of higher salinity environment could in turn increase the ionic strength, thus resulting in higher adsorption. Adsorption behaviour of anionic SDS surfactant on local sand surface could be compared with that on kaolinite surface, since kaolinite is the most common type of clay present in sandstone reservoirs. The adsorption results could also contribute to alkalinesurfactant (AS) flooding for chemical enhanced oil recovery application in reducing chemical loss with respect to alkaline addition.
M e t h o d o l o g y
The experimental works involve the determination of CMC of SDS surfactant, investigation of adsorption kinectics and analysis of equilibrium adorption of surfactant on local sand and kaolinite surfaces. CMC of SDS was determined through surface tension method, where it was identified at the inflexion point of the curve. The kinetics of surfactant adsorption was preliminarily investigated by addition of 10 g clean local sand or kaolinite into 50 mL surfactant solution, which was then placed on shaker controller. The suspension samples were taken during the shaking process at every 30 to 60 minutes interval for centrifuging. The supernatant sample from the centrifuge was collected for UV-Vis spectrophotometer analysis by a variation method from Zerbe et al. (2000) (Zeng, Quaye, & Osseo-Asare, 2004) . For equilibrium adsorption analysis, instead of taking the sample at regular intervals, the suspension of surfactant formulation with local sand or kaolinite at fixed volume to mass ratio of 5:1 was kept shaking for approximately 24 hours, centrifuged and undergo UV-Vis spectrophotometer analysis. Effects of brine (sodium chloride) and alkaline (sodium carbonate) were investigated at concentrations ranging from 1 to 3 wt%. Surfactant adsorption was determined by a mass balance relation given by Bera, Kumar, Ojha, and Mandal (2013).
R e s u l t s
CMC of SDS surfactant from surface tension method was found to be at 0.22 wt%. Adsorption kinetics curve indicated similar pattern, but higher surfactant adsorption on kaolinite surface than the sand surface. A nonlinear increase in adsorption amount was observed followed by a plateau to indicate equilibrium (Paria, Manohar, & Khilar, 2005) . For equilibrium adsorption, increase in surfactant concentration has led to a sudden increase in adsorption capacity, followed by a decrease in the slope until reaching the plateau. Further adsorption beyond this point formed bilayer and multilayers (Paria & Khilar, 2004) . Salinity has significant effect on surfactant adsorption, which increased with increasing sodium chloride concentration. Sodium chloride concentration of 3 wt% demonstrated the largest surfactant adsorption of 1.139 mg/g on local sand, while 1.499 mg/g on kaolinite surface. High adsorption resulted from high ionic strength of the salt, leading to diminish of EDL thickness at the sand and kaolinite surfaces, thus reducing the repulsion of anions (Pethkar & Paknikar, 1998) . Increase in sodium carbonate concentration has significantly reduced the adsorption capacity of SDS. Alkaline could increase the solution pH, which can reduce the number of positively charged sites on the solid
F i n d i n g s
It was found that CMC of SDS surfactant to be at 0.22 wt% from surface tension measurement. The curve for adsorption kinetics showed a nonlinear increase of the adsorption followed by a plateau. Adsorption on the kaolinite was found higher than the local sand. Negatively charged SDS surfactant tends to have repulsion with negatively charged sand surface leading to lower adsorption. Increasing SDS concentration resulted in increase of adsorption on local sand and kaolinite surfaces until reaching its micelle concentration. The increase in brine concentration also led to higher adsorption capacity. However, alkaline addition has significantly reduced the adsorption.
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